Heredity mode of genetic polymorphism in aldehyde oxidase activity in Donryu strain rats.
Donryu strain rats show genetic polymorphisms in the aldehyde oxidase gene, resulting in the phenotypic expression of ultrarapid metabolizers with homozygous nucleotide sequences (337G, 2604C), extensive metabolizers with heterozygous nucleotide sequences (377G/A, 2604C/T), and poor metabolizers with homozygous nucleotide sequences (377A, 2604T). In the mating experiments the ratio of the number of ultrarapid metabolizers, extensive metabolizers, and poor metabolizers rats in the F1 generation from the heterozygous F0 extensive metabolizers male and female rats was roughly 0.6 : 1.5 : 1, and the ratio converged to approximately 1 : 2 : 1 in the F2 generation from the heterozygous F1 extensive metabolizers male and female rats. On the contrary, all the F2 generation from homozygous F1 ultrarapid metabolizers male and female rats or from homozygous F1 poor metabolizers male and female rats had the ultrarapid metabolizers or the poor metabolizers genotypes and phenotypes. The genotypes completely agreed with the phenotypes in all individuals of F0, F1, and F2 generations. The results indicate that the genetic polymorphism of aldehyde oxidase in Donryu strain rats obeys Mendelian heredity. The reason for a low ratio of the ultrarapid metabolizers rats in the commercially available Donryu strain rats - not more than several per cent - compared with the ratio expected from the Mendelian rule is unknown.